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Figure 2-2. Mercury concentration (mg/kg wet weight) in skinless finfish fillets compared to total length 
(mm). 

The orange line indicates the DEQ human health criterion for methylmercury (0.04 mg/kg fish tissue). 
(ODEQ, 2017, p. 13, Figure 10.) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-3. Distribution of THg Source Loads to the Stream Network (Tetra Tech, 2019) 
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Figure 2-5. Total Mercury Wet Deposition in 2014 (Mercury Deposition Network, 2017) 
 

DEQ expects that management practices to control erosion and rainwater runoff will reduce the 
movement of mercury from the land into the water. These practices are discussed in the Draft 2019 
TMDL (ODEQ, 2019). The TMDL will also provide opportunities for municipal sources to investigate 
and implement best management practices within their jurisdiction as part of mercury minimization plans. 

  
In summary, based on the information summarized above, DEQ concludes that Oregon’s fish tissue 
criterion for methylmercury, and thus the fish consumption use to protect human health, is not attainable 
in the Willamette Basin during the term of the variance. There is sufficient data and information to 
demonstrate that mercury is a human-caused condition that cannot be remedied during the term of the 
variance to the extent needed to meet the underlying designated use and criterion in the Willamette Basin 
through the implementation of Clean Water Act requirements by NPDES permitted dischargers or the 
State. Based on the data and literature, mercury levels in the Willamette Basin result primarily from 
sources other than point source discharges. DEQ is addressing the broad spectrum of sources through the 
water quality management plan in the TMDL currently under development. DEQ estimates that the 
WQMP will take decades to implement in order to reach the water quality standards. While the state is 
implementing management practices to reduce the movement of mercury to the water, as discussed in 
Section 3.3, such practices would not result in attaining the designated use and criteria within the 20-year 
variance. These findings justify the need for a variance for the Willamette Basin, which is consistent with 
40 CFR 131.10(g)(3). 

 
2.2 Water Quality Based Effluent Limits for mercury 

are not achievable 
There are no technology-based effluent limits or effluent limitations guidelines for mercury. Therefore, 
NPDES permit limits for mercury are evaluated based on the water quality criterion. Because total 
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mercury levels in the Willamette River basin exceed the water concentration needed to meet the fish 
tissue-based methylmercury criterion, dischargers would be required to achieve an effluent concentration 
equal to the water concentration target of 0.14 ng/L before the effluent is discharged to the receiving 
water. Current treatment technology can reliably attain concentrations less than 20 ng/L. Treatment 
achieving these levels is typically through the removal of solids which have mercury adsorbed to them 
Treatment achieving these levels is typically through the removal of solids which have mercury adsorbed 
to them. Thus, mercury removal is an ancillary benefit of wastewater treatment and effluent 
concentrations vary significantly, even when influent concentrations are similar. Moreover, any removed 
mercury from treatment is likely to end up into biosolids, which is then disposed of through land 
application or to landfills, where it can re-enter the environment. DEQ also examined other treatment 
technologies and determined there are currently no feasible treatment technologies that could feasibly 
reduce mercury levels enough to achieve an effluent concentration of 0.14 ng/L. 

 
2.2.1 Mercury Levels Currently Achieved by Secondary and Advanced 

Wastewater Treatment Plants 
 

The information in this section demonstrates that current wastewater treatment technology, while 
removing 90% or more of mercury from influent, consistently achieves average mercury concentrations 
ranging from 1-15 ng/L. However, because mercury removal is an ancillary benefit of treatment, mercury 
concentrations are so small, and mercury can enter into a collection system in unexpected ways, effluent 
concentrations vary significantly, even in effluent from one discharger and under similar conditions. 

 
In 2005, California performed a study looking at methylmercury removal from NPDES permitted 
dischargers in the Sacramento River Delta (California EPA, 2010). California required dischargers to 
collect and report on methylmercury influent and effluent data over twelve months in 2004 and 2005. A 
subset of these facilities also reported total mercury effluent data. The facilities were categorized as either 
secondary or tertiary treatment plants. The median of the average annual total mercury effluent 
concentrations was 7.4 ng/L in secondary treatment plants (n=27) and ranged from 3.1-21.5 ng/L (Figure 
2-6). In tertiary treatment plants (n=22), the median average annual concentration was 3.3 ng/L and 
ranged from 0.8 – 11.6 ng/L. 

 
DEQ also compiled and analyzed mercury levels from 2016 data provided by municipal dischargers in 
Oregon (Figure 2-7). In this case, DEQ categorized each system as secondary or advanced. Advanced 
systems included additional filtration or treatment after secondary treatment. The median average annual 
total mercury effluent concentration was 2.9 ng/L for secondary treatment plants (n=11) and ranged from 
1.2 to 8.3 ng/L. In advanced treatment plants (i.e , those employing nutrient removal, tertiary or other 
post-secondary treatment filtration, or both) (n=8), the median annual average concentration was 1.7 ng/L 
and ranged from 1 1 to 3.0 ng/L. 
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The Wisconsin Department of Natural Resources tracked mercury effluent data from NPDES permittees 
over the past fifteen years, as permitted facilities have been implementing MMPs under the Great Lakes 
Initiative. The data, as indicated in the following discussion, show that MMP implementation has resulted 
in similar effluent mercury concentrations as advanced wastewater treatment. 

 
WDNR tracks mercury concentrations using average effluent concentration and a short- and long-term 
99th percentile metric. Among 52 municipal dischargers, the average long-term 99th percentile 
concentration decreased from 11.2 ng/L in the initial 5-year period to 3.2 ng/L in the most recent 5-year 
period (2014-2018). The median 99th percentile also decreased from 5.2 to 2.8 ng/L. All but three 
municipal systems experienced decreasing trends in average effluent concentrations and all but eight 
experienced decreasing 4-day P99 concentrations (Figure 5-1). Moreover, whereas 13 facilities had 4-day 
P99s greater than 8 ng/L in their initial permit term, only one facility had a 4-day P99 greater than 8 ng/L 
based on the most recent data (Figure 3-2), highlighting how effluent levels have decreased over time. 
The mercury concentrations seen at most of these facilities are within the range seen at advanced 
municipal wastewater treatment plants. According to WDNR staff, none of these facilities use advanced 
treatment and have achieved these levels primarily through MMP implementation.8 

  
 
 
 
 
 
 
 
 
 
 
 

Figure 3-1. Number of Wisconsin municipal wastewater treatment systems with increasing and 
decreasing trends in average (left) and 4-day P99 (right) concentrations. (Wisconsin DNR). 

Source: Wisconsin Department of Natural Resources. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8 Personal communication, Laura Dietrich, Wisconsin Department of Natural Resources, 2/28/19  
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3.1.2.1. Advanced treatment will cause more environmental damage than MMP 
implementation, will result in negative economic impacts and create 
additional administrative burden without a measurable impact on the 
environment 

 
In addition to eventually achieving similar effluent concentrations as advanced treatment, MMP 
implementation incurs less environmental damage than advanced treatment. Environmental damage 
associated with advanced treatment include greater energy consumption, added greenhouse gas emissions, 
and the need for additional waste disposal. 

 
According to a report from the Water Research Foundation and Electric Power Research Institute, daily 
energy consumption at advanced treatment plants is about 500-600 kwh per million gallons per day 
higher than that of secondary activated sludge plants (EPRI and WRF, 2013). Flow data is available for 
seventeen of the twenty facilities covered under the variance. The total daily flow of these facilities is 97 
MGD. DEQ estimates that the additional annual energy consumption to upgrade to advanced treatment is 
17,000-21,000 megawatt-hours per year. This equates to an annual carbon footprint increase of 
approximately 9,500 to 12,000 metric tons carbon dioxide equivalent per year.9 Additional waste disposal 
required by wastewater treatment would add additional carbon footprint due to the need to haul additional 
material. Moreover, waste disposal could result in land application of biosolids containing mercury, 
which could release back to the environment. 

 
The total mercury load from all point sources in the Willamette Basin is 1.6 kg/year, or less than 1% of 
the total annual load of mercury to the basin (ODEQ, 2019). Treatment upgrades at the estimated number 
of facilities with higher mercury concentrations would only reduce a portion of this load, which also will 
likely be achieved eventually through source reduction without the associated environmental damage. 
Therefore, DEQ has concluded that the additional energy use and waste disposal associated with 
advanced treatment would cause more environmental harm than removing similar amounts of mercury 
load through MMPs, which focus on source reduction. 

 
Oregon statutes require that, to the extent allowable by federal law, through granting of variances, DEQ 
shall protect human and ecosystem health by controlling pollutants while also minimizing negative 
economic impacts on Oregon’s economy.10 To examine the cost of installing advanced treatment solely to 
remove mercury, DEQ utilized an EPA report examining capital and O&M costs associated with 
installing nutrient removal at municipal wastewater facilities (US EPA, 2008). Based on case studies 
presented in the EPA report, annualized capital costs (20 years at 6%) plus annual O&M costs range from 
$155,000 to $375,000 per MGD in 2019 dollars. Based on this estimate, installation of advanced 
treatment at all 20 municipal facilities that do not currently have advanced treatment would cost 
$15,000,000 to $36,000,000 per year without a measurable difference in mercury as compared to source 
control, which is already required under DEQ guidance and thus does not add extra costs to these 
facilities. As a result, DEQ has concluded HAC #3 would minimize negative impacts on Oregon’s 
economy while still making progress toward protecting human health. 

 
 
 
 

9 To calculate the annual carbon footprint, DEQ utilized carbon footprint information utilized in the 2019 Triple 
Bottom Line analysis to support the chloride and mercury variance for the city of Madison, Wisconsin  
10 ORS 468B 037 
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Figure 3-7. LCA (95th percentile) of hypothe ical facility under the MDV. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-8. LCA (95th percentile) of hypothe ical facility under the MDV. 
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Figure 3-9. LCA (95th percentile) of hypothetical facility under the MDV. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-10. LCA (95th percentile) of hypothetical facility under the MDV. 
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• A summary of mercury minimization efforts conducted by all facilities covered under the MDV. 
• An examination of data provided by these facilities to assess whether source reduction activities 

have resulted in mercury reductions and calculating a new LCA when appropriate. DEQ will look 
at overall trends in influent, effluent, biosolids and other data. 

 
As required under federal rules, DEQ will prepare a public notice and provide a 30-day public comment 
period. This public comment period may include an information session or hearing to be held in the 
Willamette Basin. Finalizing public comment, DEQ will make any necessary changes before submitting a 
final document to EPA within 30 days of completing the evaluation and making the final document 
available on the agency website. In addition, if DEQ does not re-evaluate the HAC at least every five 
years or submit the results of the re-evaluation to EPA, the variances will no longer be the applicable 
water quality standard for purposes of the Clean Water Act until such time that the re-evaluation is 
completed and submitted to EPA. 
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updated interim effluent limit based on the more recent data, as described in Section 4.2.1. In addition, 
DEQ will require each facility to update their MMP to provide more specificity to activities that will be 
conducted for subsequent duration of the permit, as well as in future permit terms. The public will have 
the opportunity to provide comment on the updated MMP and permit requirements during the permit 
renewal process. 
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limit be based on discharge monitoring data. In some cases, the 
highest attainable condition may be based on a treatment upgrade 
and, therefore, may reflect a desired future condition, rather than a 
condition based on past performance data. 

 
9. Public Notification Requirements. The proposed rule clarifies public 

notification requirements to ensure that public notice for a variance is 
separate from public notice for a permit, although this notification may be 
coordinated and concurrent for administrative efficiency. 

 
10. Variance Renewals. The proposed rules remove a section regarding 

variance renewals because federal rules require that DEQ grant a new 
variance if an existing variance expires. As a result, this section is 
unnecessary. 

 




